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CRITICAL |TEME LIST PAGE 1
CIL TTEM 1 FeDO-Av-0d Ty PREPARED
FMEA CODE T FrD0-Au B} APFENED
CLMFGNENT : FROPELLANT WALVE ACTUATOR FAILSAFE SERVOSH|TCH CONTROL ®1 DATE
PART HUMBER ¢ RE14 Y 10)  REVISION/CHANGE
EYSTEM/SUASYSTEN = CONTROLLEN/F200 XX 1) EFFECTIVITY
FALLLRE MOCE r FAILURE 1 PROVIDE THE CMREENT TO CHERGIZE DR MAIMTA[N A SERVOSWITLN COIL EMERGEZED t2) HAZARD REFERENCE
13y CCBD K
FHASE | FRILURE DESCR [PTION/EFFECT
H [FAILURE TO MAMHTAIW & SEAVOSNITCH COIL ENERGLZED [M AOTH OF CNAMKELS RESULTS M A MCF INDICATION, DISGUALIFICATION OF
LA 4 ACTUATON CHANNELS AfiID HYDRAINL IC LOCKUP RESPOMSE. MTSCION ABGRT HAT RESULT IF LOCKIN CTLURS BIMIKG HAX O THROTTLING.
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[SEE OPERATOWAL USE.}
REDLUNDANCY ECREEHMS: CONTHOLLER SYSTEM: LIKE REDUNDANCY
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Az PAZS. REDUMDANT HARDMARE ITEMS ARE CAPABLE OF CHECEOUN DURING NORMAL GROLND TURKARDUKD
B: PAES. LUSS OF A AERUMODANT WARDUARE ITEM 15 DETECTAELE OURING FLIGNT,
C: $ASE. LOSS OF REDUUGANT HAPDWARE LTEMS COULD ROT RESLAT FROM & SINGLE CREDIELE EVENT.
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CRITICAL ITEMS LIET MAGE 2
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ICIL 1TEM:  FZOB-RV-01) DES1GH

_......______...._.....___..........___.._.._....._;___........___....‘.____.,_.___.__‘____,__.

#8 -

IM.L CAUES: OUTPUT ELECTRONICS: DW-OFF VALVE DE|VER FAILURE, FALSE COMMAMD PROCESSED TO DRIVER i1l
f
|

JOUML REGUNDAN? SERNDSUI1CH DRIVERS WRE PROVIDED FOR EACH FROFELLANT VALVE (1. A FATLURE I BOTE COWTROLLER SHANKELS
{NULTIPLE FAELURE), RESULTING [N LOSS OF ENERGIZING OR ROLDING CURRENT TO ROTH SERWOSWITCH COTIES, RESULTS 1N MYDMALL [{
LOCKUR {21. A SHORT CIACUITED COIL DOMNSTREAM OF THE MOWITOR 1S UMOETECTANLE ENCERT DURING CHECKOUT (2}, DU
SERVOSWITCH FAILURES DH THE SAME ACTUATON ARE DETECTED YIA ACILATOR |WTERRUPT WHEW THE TOWMAND EMCEEDS THE POSITION EY
51X PERCERT {2). TNE CONTROLLER (WITN SOFTWARE} 15 COWFIGUREC TO CETECT AMD RESPGAD PROPERLY T QUT OF SUMLEFECATION
LIMIT FAILURES, 1MPLEMENT THE APFROPRIATE MEDUMDANCY MANAGEMENT RESPONSE, AND COMMAND & SAFE ENGIME STATE HMEN
LONTROLLER REDUMDANCY 15 LOST {2). HOMEVER, THE CONTROLLER {UITH SOFTUARE |5 MOT CAPAGLE OF DEIECTING 0% RESPONDING
TO & FAILURE LHICN RESULTS [N THE LIMITS BELNG WOMITONED FALLING WETHIN ERGINE REDLIME LIMITS DN WITHIN MORMAL ENGIME
|OPERATING CONDITIONS [23.

I
ELECTRICAL, MECHANICAL, AND ELECTROMECMAMICAL PARTS FOR THE CIRCULTS INVOLYED [N THI% FUNCT [ON HAWE BEEM SELECTED FAOM
THE CLASS 5 O EQUIVALENT AFPROVED PARTS SELECTION L1ST C1), GURLITr ASSURANCE MND SCREEMING NEQUENEMENTS FOR N1GH
RELIARILITY NICROCIRLUITS (2), AMB THE SPECIFICATION COMTROL CAANING FOR MICAOCIRCUITS, MOMOLITHIC SOLICON, AND
TRARSISTOR-TRANSISTOR LOGIT ¢TTL) FAMILY OF DEYICES ¢3). PRICA TO INSTALLATION Of THE CARD ASSEMBLIES, COMPONENTS ARE
SUHJECTED TOD A BURN-IM PENIDD WAERE PARTS ARE EXERCISED AT TEMPERATURES N EXCESS of ROPMAL COWTROLLER OFERAT ING
ENYINDMMENT, BUT LESS THAM COMPOMENT MAXIMUM SPECIFLED OPENATING ENVIROAMENT, TO SCREEM FOR IMFANT MORTALZTY {4]. [N
{ADDITEEN TO THESE REQUIREMEATS, ALL COMPIMEMTS ARE DENATED FROM THE MAXIMU® RATIHG AT DPERATING EXTRPERES {5).

|CLEAML [MESS AMD ALL PROCESSES USET DURENE MAKLFACTURE ARE COWTROLLED BY SPECIFICATION WEOUIREMENTS (5).

I

ITHE COMTROLLER DESIGN WEETS ALL CEI FAIL-DFERMIESFAILSAFE REQUIREMENTS FOR THIS FAILIRE WODE C1): AEDLMOANT CONTROLLER
|CHANMEL FUMETIONS ARE PAYEICALLY SEPARATER WITHIN ThE CONTROLLER HOUSING {23, CIRCUITE ANE DESIGMED TO PREVENF
IRRIDGING {2), ALL EEE PANTS ARE REQUERED TO MAVE [OMFORMAL COATING, AMD INTERMAL WIKING 15 TNSULATED 10 PREVEMT SHORT
[CLRCUITE FROW COMOUCTIVE CONTAMINATION (3). ALL ELECTRICAL COMPEMERYS ANE CONTAINED WITHIA THE CASE STRUCTUAE WHLEH I8
PAESSURLZED WITER A POSITHVE PRESIURE IWERT GAS BAEKFILL TG PNEVENT COMTAMLMAT IOW €23, WHERE AFPLICABLE, ELECTROMAGNETIC
INIERFERENCE SWIELDING IS PROVIDED AND CIRGUIT INTERCOMMECTS LISE THISTED FALR WIRING (23, ALL CIRCLMT CARDS MRE KEYED
TG THEIR RESFECTIVE CONMMECTION LOCATIONS TG PRECLUDE |MPROPER |NETALLAT IO CZ). NAWF CLRWPS ARE UTILI2ED TO PNECLUDE
VIGRATION TWOUCEQ CARD FAILUYES {(21. DESIGN OF CIACUIY CABDS AMD GETERMINATICN OF COFPER PATE TRACE SPACINE, WELGHT,
AMD WIDTH IS CONTRULLED BY SPECIFICATION (2). EACH UNIT ¢FRODUCTION AND RECYLLE) [S REGUIRED TO FASS & FUMCTIDNAL
(ACCEFTANCE PEST LRDER ENVIROWMEWTAL COMDITIOMS BETOND TNOSE SEEN DURING NDRMAL FIELD OPERAFION W1THOUT DECAADATION DF
HARDUARE {[FE EXPECTANCY {2). A WORST CASE CIRCUIT AMALYSIS WAS PERFORME® TO WERIFY MOHINAL DPERATION AT SPECIFICAT IO
LIMITE (&), AN ANALYSIS waAS PERFDRMED BY NDMETWELL 1D ASSUME NO BINGLE FOINT COMPGNENT FAILURES ARE IMHERENT TO THE
CONTROLLER DESIGN (5).
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l.pril 19, 19 CRITICAL ITEMS LIST MACE 3
'[:'L ITEN: FEDD-AU-UH BES 1o | DOCLMENT NEF . _--i
i [DESIGN DURLTFICATION TESTING OF THE CORTACLLEN ASSEMBLY WAS BEEN PERFORMED INCLUDING: FAULT |KSERTLON TESTING (13, €1y THILDIeRZ
|ASSEMALY IHENMAL CYCLING (21, CASE AND ASSENOLY VIBRATION TESTING €1}, ELECTROMAGNETIC INTEAFERENCE AND SUSCEPTINILITY | THIaDeOME
TESTING <4y, ACDUSTICAL MOISE TESTING {5), CASE LLTIMATE FRESSURE TESTIMG (3, AND ASSEMBLY BNEAK OPEN INSPECTION (7). TH X 0EESE
| ) i )iDeRse
€2y FRALOBONT
LLETTL EL g
C3) TRS&DBDZ04
TREGORIZDS |
; TREL080204
TR3LO074
[h) TRRL0BO209
£5) FR34080210
I th) TAIL085021
| ' €7} TI0B5022
[
I
[CIL ITEM: F200-my-01 | INSPECTION AND TEST |
‘______,..........______.,.‘........._._________,....__........._______,....................;______.-----...____.___--,..............-.-___---...-..-......--.-.__—--——1.-...---.___-....-........-_----.....-.........
| FOSSEBLE CAUSES | STGKIFICANT CHARACTERISTICS | INSPECTICMLE1/TESTCS) | DOCUMENT REF,
e e il R L i s Tl e e e R EE R AL e E A AR A v maE EEE R R R e e e EE A o - o e e e s m mm e m e
|ALL CAUSES: [RE1&DY . [OWTROLLER | [l F] |
I I I
| | ASSEMELY IMFEGRITT |CLEANLEMESS REQUIREMENTS ARE VERIFIED PER SPECEFICATICH DURIME MANUFACTURING OF THE AC1493
| | [COMTROLLER ASSEMALY. ’
I |
| [EKVIRONMENT CONTEOLS (TEMPERATURE, HUMIDITY) ARE EUFCRCED DURING ASSEMBLY AND TESTING FER |OSHGE9TIAY
i |SPECIFICATION REQUJREMENTS. 1
! !

| TG PREVENT COMPONEMT DAMAGE, STATIC ELECTRICAL DISCNARGE POTENTIAL 1S COMTROLLED OURING {USHGERTINT
|MAMLEACTURENG PER SPECIFICATION REGUIREMENTS,
|

MATER1AL INTEGRETY [MWATERIAL INTEGRITY LS VERLFIED PER SPECTFICATION REOUIREMENTS. RC1493
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lciL ITEN: F200-av-01 |
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CRITICAL ITEMS LIST PALE &

SIGH[FICANT CHARACTER|ATICE

TUSPECTION AMD TEET

| INEFECT IOM(5}/TEST{S)

| DOCUMENT REF.

ST T T T T T T T T T N A e ey T T N EE RN R R LN LA e N RN AR A dem AR LAL- —rm s
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8- d

fMYEBRTTY OF ELECTROMICS

WELD INTEGRITY

FRE-CLDSEOUT TESTING AND
INSFECTIONM

|PROTECTEVE FIMISHES AMD MATERIAL SELELTIDN TO PEEVENT DETEIMENTAL EFFECTS FROM
|EMVIROMMENTAL EKPOSURE, STRESS CORRCSIDN, AMD ELECTROLYTIC COWRDSION ARE YERIFLED PER
|SPECIFICATEON NEQUIREMENTS.

FLAMMABRILITY REOUIREMENTS ARME VERIFIEG PER SPECIFICATION PEQUIREMENTS,

|THE FOLLOWING PROCESSES ARE VERIFIED PER SPECIFICATIDN OURING MANUFACTURIME OF THE CAND
|ASTEMDL 1ES:

+ CONSTRUCTIOM OF FRINTED CIRCUIT BOARDS,

* INSTALLATION OF TERNIMALS.

- PLASTICE ANO ELASTOMERS FOR ELECTROMIC EMCAPSLNATION.

+ SOLDERED ELECTRICAL COUMECT [OMS.

* POST-SO0LDERING INSPECTIOM FREE OF SFLATTER AND CONTAMINATION.
* ELECTRICAL BOADING.

+ COMPOMENT LEAD AMD IWTEPCOWNECTIDW MATERIAL SELECTION.

* FAEE OF COMTAMIMATION AFTEA COMFORMAL TOATING.

|ALL WELLS ARE YERIFIED TG CRAMIHG AMD SPECIFICATLOW RECU!REMEMTS.
|THE FOLLIMENGE TESTS AAE PERFORMED AT THE CARD/COMPOMEMT LEWEL DUNING MAMUFACTUN ING:

* PARTICAL TMPACT NOISE DETECTION (PIND) TEST OW HYHRIG MICROCIACUITS AND CAYIZY TYPE
DEVICES.

« ULTRASOMIL SCAN JEST FOR DELAMIMATICON CEAMMIC OM CAPACLTORS [CEROS AND DXROS).

- BURN-]N FERIOD FIR ELECIRICAL FARIS.

INSULATION RESISTAMCE AND CONTINUITY TEST. -

- DIELECTRIL WITHSTAHDIWG WOLTAGE.

« FUNCTIOMAL TEST.

- XN-HAY OF CIWNTROLLER [MTEMMAL CABLES AND WIRES.
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April 19, 1984 ERITICAL IFEms LIS1 PAGE 5

JCtt 17EM: F200-AY-01 |

T e e

| POSSIALE CAUSES | SIGMIFICANT CHARACTERISTICS | INSPECTION[S1/TEST(S) | DOCUMENT REF,
‘n._aa._____..__---—--q-—------------—---—-—----------—}-r-----------------.--------a--.a..-..-.---..-.--.-a.-.a.-.-.--..____...._........-.--.-..-.-.--..--.--..-..-..-...-............._______.|.____.,',.._____‘_______" _
f |1IE FOLLOWING [WSPECT IOHS ARE PERFOAMED ON THE COMPLETED ASSEHBLY PRICEE TO FIMAL CLOSLRE:
I I
i | = INTERMAL ANG EXTERNWAL CLEAML INESS. RC14F3
I | - cAmD DIMEMSTONS ARE VERIfIED AT CARD ASSEMBLY, | S HGATTTAT
I | - CTARSSES CAYTYYT [MSPECTION FOR CONTAMEKATION. ec1493
| | = ELECTRICAL IWTERFACE COMAECTORS. [rc14ea
| - CAND INSTALLATICH AMD CONFIGLRATION MRIT. DEHGESTTAL
! - COMFORMAL COATING OF £EE PARTS, ASHI19Z8
| [
| [NCCERTAMLE TESTS THE FOLLOWIWG TESTS ARE PERFOAMED EY HONMEYMELL GURING ACCEPTAMCE TESTIMO- |
| |
I = MENMETIC SEAL AMD FRESSURIZATION FORT LEAK TEST. [HC149%
- y - PURCTICWAL TEST !NCLUDING: |PE149S
' i « OUTPUT INTERFACE, |rE149%
oo | - EMECKOUT, |nc1a%s
= - QPERATI{M, |re1ess
- CONTROLLER CHECKOUT, |RE14%S
- HIGH TEMFPERATLEE OFERATION. |*C149%
- LCW TEMFERATURE OFERATIOM. {rc1493
- YISRATION TESTING., [ecriva
- FIMAL FUMCTIOWAL TEST. Jreram
[
HOT FIRE ACCEPTAMCE TESTING CONTROLLEE OFERATION TS YER]FEEQD THROUGH ENGINE NOT FIRE ACCEFTANCE TESTING. ]HI.IJMI
CEREEN RUMW}

|HERMETIC SEAL IWTEGRETY

|FLIGAT FLOW TE37IMG

INSPECTION AND TEST

e T N EF T TS E T TN I i RN LNl e A rrEE AL EA L AN EEE I AN ESEEARREREe - - m— - -t EmEEEaS L.

INTERMAL PRESSURE 15 MOWITORED DURING COMTROLLEA DFERATION.

THE FOLLOWIMG TESTS ARE PERFORMEC DURIMG FLIEHT FLDW WEHICLE PROCESSTHG AND AFTER ANMT
MAIHTENANCE OF REPLACEMENT:

CMTROLLER CHECKDUT.

- RCTUATIR CHECKOUT.
FLIGHNT READIMESS TEST.
BITE TESI.

{OMASD Y& IANO. 040
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April 19, 1994 _ CRAITICAL ITEMS LIST PACE &

jCIv STEM: F20D-A¥-D1 § INSPECTIDN MO TEST |
e L L L P L L
| POSSIELE CAUSES ] SIGNIFICANT CHARACTERISIICS | INSPEGT LONY $)/ TESTLS) | DOCUMENT BEF.
i rErm o r = err = mmm e = m m e A W W R R W R A W RN R RN A NN R RN L A A AN N R R R N T ETE NN E NN R R N R AEEE LR L EES RN A R NS L RN AR ES R mm e e e rm rEE AL - e
PRE-FLEGHT CNECKOUT THE FOLLDUINE TES1S ARE PERFORMED DURING LAUNCH COLMTDOMN: I
- PRE-CATC LOADIAG COMTROLLER CHECKOUT. OMRSD SOOFAD. 213
- DITE TEST. CP4DSROTDE
COMTROLLER OPERATION 15 VERIFIED BY THE GROUND LALMWCK SEQUEWCER PRIOR TO ENGINE START BY  [LAUMCH COMWMIT CRITENIA
ACCEPTANCE OF COMMANDS PURGE SEQLENCE ¢, POMER LEVEL, AMD START ENABLE. [B6E-5-1126
I
COMT INUOUS SELF -TEST BITE TES) [ PERFORMED EVERY MAJIR CYCLE 16 VEREFY HARDWARE IMTECRITY. (LAST YEST) cP406R0008

REFERCUCE: HASA LETTEN TAZ1/BB7508 AMD ROCKETPYNE LETTER BEMCO9TAL.

N AU TP —— PR S R L L L L L L L TR E L LY A I T T

|
| FRILURE RISSORY: COMPRENENSIVE FAILLRE RISTORY SATA 15 MALNTAINED FM THE PROGLEM NEPORTENG DATABASE (PAAMS/PRACA).
|

OFERAT IORAL YSE: FAILURE MOCE CAW BE DETECTED IM REALTIME BT THE FLIGNT COMTROL TEAM WHO WILL EWALUATE EFFECTS UPDH VEWICLE WERFORMAACE AMG ABCRT CAPABILITY.
BASED N THIS EVALURTION TWE APPAORRIATE AECRT MODE OR ESYSTEM CONFIGURATION WILL BE SELECTED. FAILLRE DETECTION CLES AMO ASSOCIATED SSME
PEREORMAKTE GATA WAVE HEEW COORMIMATED BETWEEM THE ENGIMEERING AND FLIGHT DPERATIONS DRGEMIZATIONS WITH THE RESPDNSES DOCMENTEC EN WI1SSION FLIGHT
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